Searching PAJ 



http7/www1Jpdl.jpo.gojp/PA1/resulVdetail/ma^ 



PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 2000-173109 
(43)Date of publication of application : 23.06.2000 



(51)Int.CI. G11B 7/24 



(2 1) Application number : 10-350409 

(22) Date of filing : 09.12.1998 



(71) Applicant : SONY DISC TECHNOLO G Y : KK 

(72) Inventor : YANAGISAWA YOSfflNAGA 



(54) DISK TYPE INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a disk type information recording 
medium which can suppress increase in the warping angle (skew) produced in 
the disk type information recording medium during production or due to 
humidity changes. 

SOLUTION: This disk type information recording medium 10 is produced by 
laminating plural substrates 12, 14 having recording faces, and it has a first 
face 30 to be irradiated with light when the information on the recording faces 
L0, LI of the substrates 12, 14, respectively, are to be read by irradiation with 
light, and a second face 36 which is opposite to the first face 30 and on which 
specified substances are formed. A film of a substance 50 having light 
transmitting property but no permeability for water is formed on the first face 
30 so as to prevent deformation caused by expansion or contraction of the 
specified substances deposited on the second face 36. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the information record medium of the shape of a disk 
which consists of one substrate which sticks two or more substrates which have a recording surface, and is constituted, or has a 
recording surface. 
[0002] 

[Description of the Prior Art] In recent years, various utilization of the optical disk which is a disk-like information record 
medium is carried out, and the optical disk of the GIGABAITO class is appearing [ storage capacity ]. Into such an optical disk, 
there is a pre RIKO dead (Pre-recorded) type optical disk, and by irradiating a laser beam from an one side side, this kind of 
optical disk receives the return light from the recording surface of an optical disk, and reads the information on the recording 
surface. The optical disk with which storage capacity has 1-1 0GB (G byte) has made pit size small, in order to raise recording 
density. For example, in the optical disk player, wavelength of the laser beam for reading is shortened, NA (numerical aperture) 
of a lens is enlarged, and the readout capacity corresponding to pit size is heightened. If this NA becomes large, the degree of 
camber angle permitted by the optical disk is in inverse proportion to the cube of NA. In view of making thickness of a disk 
substrate thin, in order to raise the allowed value of the degree of camber angle, and the cross section of an optical disk, 
production is made possible by offsetting the force which makes the structure which a reflective film, a protective coat, etc. are 
opposed so that it may become a symmetrical form, and sticks them, and is produced on a disk of curving. The disk which does 
not constitute a reflective film and a protective coat in a symmetrical form apart from this even if it does not constitute two or 
more substrates for the structure of an optical disk from lamination, but constitutes from a veneer (single board) or takes 
lamination structure, rnaintaining the GIGABAITO class for storage capacity is also considered. 

[0003] Drawing 8 and drawing 9 show the single board type optical disk 1000 mentioned above. One field of this optical disk 
1000 is a recording surface 1001. Moreover, there is a thing as shown in drawing 12 as a thing of lamination disk structure. The 
this lamination type optical disk 2000 has two or more substrates 2001 . In one field of each substrate 2001, it has the recording 
surface L0 and the recording surface LI, respectively. These substrates 2001 are stuck by adhesives 2002. While the reflective 
films 2003 A and 2003 are formed in the recording surface L0 and the recording surface LI, respectively, on the reflective film 
2003, the protective coat 2004 is formed, respectively. One field of an optical disk 2000 is the signal reading side 2004, and 
printing ink 2006 is applied to the field 2005 of another side. Reflective film 2003A is a transflective reflective film. Therefore, 
by irradiating laser beam LT at a recording surface L0, or irradiating light LT 1 through a lens 2007, from the signal reading side 
2004 side, it returns from the recording surfaces L0 and LI of each substrate 2001, light is received, and each information is 
read. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the optical disk 1000 which consists of the single boards like drawing 
8 and drawing 9 , like drawing 10 and drawing 1 1 , a protective coat 1005 or a protective coat 1005, and the reflective film 1006 
read to the substrate 1004 of an optical disk, and the field 1002 is formed only in the field of an opposite side. In the transient by 
which substrate 1004 the very thing absorbs moisture since water penetration is hardly carried out, a substrate 1004 carries out 
cubical expansion from the reading side 1002 side, at the time of this cubical expansion, an optical disk 1000 will carry out a 
recording surface 1001 side inside, and the reflective film 1006 will curve in a concave. And in the transient under the 
environment where it **** from the state where the substrate 1004 has absorbed moisture conversely, it will curve in convex. 
This phenomenon is similarly produced in the optical disk 2000 of drawing 12 . 

[0005] Moreover, as a protective coat 1005 like drawing 10 and drawing 1 1 , and printing ink 2006 of drawing 12 , since 
ultraviolet-rays hardening resin (UV hardening resin) is usually used, when irradiating ultraviolet rays and stiffening a protective 
coat and printing ink, these start a volumetric shrinkage and are generating the force which ****s the recording surface of an 
optical disk inside and can be curved to a concave. The degree theta of permission camber angle of the optical disk with which 
the high-density information on the GIGABAITO class was recorded (skew : Skew) is shown in drawing 10 , and since it must 
be set as the abbreviation half which is the degree of permission camber angle of the optical disk with which the information on 
the megabyte class was recorded, in what formed a reflective film, a protective coat, or printing ink only in one side of the 
substrate of an optical disk, it becomes difficult to store the degree of camber angle of an optical disk in specification. Then, this 
invention cancels the above-mentioned technical problem, and it aims at offering the information record medium of the shape of 
a disk which can suppress the increase in the degree of camber angle (skew : Skew) produced in the information record medium 
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of the shape of a disk by the time of manufacture, or humidity. 
[0006] 

[Means for Solving the Problem] The 1st page of the side which invention of a claim 1 is the information record medium of the 
shape of a disk which sticks two or more substrates which have a recording surface, and is constituted, and irradiates the 
aforementioned light in case light is irradiated at the aforementioned recording surface of each aforementioned substrate and the 
information on the aforementioned recording surface is read, In the information record medium of the shape of a disk which has 
the 2nd page in which the predetermined matter with the 1st aforementioned opposite page is formed to the 1st aforementioned 
page There is light-transmission nature for preventing deformation by expansion of the aforementioned predetermined matter 
currently formed in the 2nd aforementioned page and contraction, and it is the information record medium of the shape of a disk 
characterized by forming the matter which does not carry out water penetration. Since the matter which there is 
light-transmission nature and does not carry out water penetration to the 1st page of a substrate is formed by this, each other can 
be offset by contraction deformation of the matter with which the light- transmission nature currently formed in this 1st page does 
not be and carry out water penetration of the deformation by expansion contraction of the predetermined matter currently formed 
in the 2nd page side. Therefore, the degree of camber angle of a disk-like information record medium can be made small also in 
the environment which change of the time of manufacture or humidity produced. 

[0007] The aforementioned substrate is stuck so that the aforementioned recording surface of the aforementioned substrate may 
set an interval hierarchical and invention of a claim 2 may be arranged in the information record medium of the shape of a disk 
according to claim 1 . 

[0008] The aforementioned substrate is stuck so that the aforementioned recording surface of the aforementioned substrate may 
face each other and invention of a claim 3 may be arranged in the information record medium of the shape of a disk according to 
claim 1. 

[0009] Invention of a claim 4 has the aforementioned light-transmission nature by the side of the 1 st aforementioned page in the 
information record medium of the shape of a disk according to claim 1 , and the matter which does not carry out water 
penetration contains transparent optical hardening resin. 

[0010] Invention of a claim 5 has the aforementioned light- transmission nature by the side of the 1st aforementioned page in the 
information record medium of the shape of a disk according to claim 1, and the matter which does not carry out water 
penetration has transparent optical hardening resin and a waterproofing film. 

[001 1] Invention of a claim 6 is a protective coat from which the aforementioned matter of the 2nd aforementioned page protects 
the aforementioned recording surface by the side of the 2nd aforementioned page in the information record medium of the shape 
of a disk according to claim 1. 

[0012] Invention of a claim 7 has the aforementioned light-transmission nature, and the matter which does not carry out water 
penetration also prevents deformation by expansion of the aforementioned substrate and contraction. 

[0013] The 1st page of the side which invention of a claim 8 is the information record medium of the shape of a disk equipped 
with the substrate which has a recording surface, and irradiates the aforementioned light in case light is irradiated at the 
aforementioned recording surface of the aforementioned substrate and the information on the aforementioned recording surface 
is read, In the information record medium of the shape of a disk which has the 2nd page in which the predetermined matter with 
the 1st aforementioned opposite page is formed to the 1st aforementioned page There is light-transmission nature for preventing 
deformation by expansion of the predetermined matter currently formed in the 2nd aforementioned page and contraction, and it 
is the information record medium of the shape of a disk characterized by forming the matter which does not carry out water 
penetration. Since the matter which there is light-transmission nature and does not carry out water penetration to the 1st page of a 
substrate is formed by this, each other can be offset by contraction deformation of the matter with which the light-transmission 
nature currently formed in this 1st page does not be and carry out water penetration of the deformation by expansion contraction 
of the predetenriined matter currently formed in the 2nd page side. Therefore, the degree of camber angle of a disk-like 
information record medium can be made small also in the environment which change of the time of manufacture or humidity 
produced. 

[0014] Invention of a claim 9 has the aforementioned light-transmission nature by the side of the 1st aforementioned page in the 
information record medium of the shape of a disk according to claim 8, and the matter which does not carry out water 
penetration contains transparent optical hardening resin. 

[0015] Invention of a claim 10 has the aforementioned light-transmission nature by the side of the 1st aforementioned page in the 
information record medium of the shape of a disk according to claim 8, and the matter which does not carry out water 
penetration has transparent optical hardening resin and a transparent water resistant layer. 
[0016] 

[Embodiments of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained in detail based on an 
accompanying drawing, in addition, since the gestalt of the operation described below is the suitable example of this invention, 
although desirable various limitation is attached technically, especially the range of this invention is not restricted to these 
gestalten, as long as there is no publication of the purport which limits this invention in a following discussion 
[0017] Drawing 1 shows the optical disk 10 which is the information record medium of the shape of a disk of this invention. This 
optical disk 10 is the so-called PURERHCO dead (Pre-recorded) optical disk, and, moreover, is a hierarchy lamination type 
optical disk in which read-out from one side is possible. 

[0018] This optical disk 10 has substrates 12 and 14. The substrate 12 has the recording surface L0, the reflective film 
(transflecrive reflective film) 16, and the protective coat 18. The substrate 14 has the recording surface LI, the reflective film 20, 
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and the protective coat 22 similarly. Although it sees from the medial axis of an optical disk 10 and half cross-section structure is 
shown by drawing 1 , the detail of the cross-section structure is shown in drawing 2 . As mentioned above, the reflective film 16 
and protective coat 18 of half-transparency carry out a laminating, and are arranged at the one side of a substrate 12. You may 
omit this protective coat 18. To one field of a substrate 14, the reflective film 20 and a protective coat 22 carry out a laminating, 
and are arranged in it. It pastes up with adhesives 24 and these substrates 14 and substrates 12 are being fixed. 
[0019] 30 [ page / 1st ] is a signal reading side for irradiating Light LT at the recording surface L0 of a substrate 12, or 
irradiating light LT 1 at the recording surface LI of a substrate 14 through the lens 32 of the optical disk 10 which consists of a 
substrate 12 and a substrate 14 shown in drawing 1 . On the other hand, printing ink 34 is applied on the protective coat 22 which 
is the upper surface side of a substrate 14. This printing ink 34 is ink for displaying the label of an optical disk 10 etc. printing 
ink - an optical disk 10 ~ the 2nd page is formed in 36 Recording surfaces L0 and LI have for example, the pit P. When reading 
the information currently recorded on the recording surface L0, the information on a recording surface L0 can be optically read 
by receiving the return light by irradiating laser beam LT through a lens 32 at a recording surface L0. Similarly, when reading 
the information on a recording surface LI, the information on a recording surface LI can be optically read by receiving the 
return light of a recording surface LI by irradiating laser beam LT1 through a lens 32 at a recording surface LI. 
[0020] As shown in drawing 1 and drawing 2 , it is that the matter 50 which does not have and carry out water penetration of the 
light- transmission nature to 1st page 30 side as a characteristic portion of an optical disk 10 is formed. There is this 
light-transmission nature and it is constituted from the layered product of ultraviolet-rays hardening resin (optical hardening 
resin) 40 with light-transmission nature, and the waterproofing film 42 by the example of drawing 2 as matter 50 which does not 
carry out water penetration. As the quality of the material of substrates 12 and 14, a polycarbonate etc. is employable, for 
example, as ultraviolet-rays hardening resin 40 with light-transmission nature — the optical hardening resin of an urethane system 
or an epoxy system ~ employable — as a waterproofing film — Si02 etc. — it is employable Thus, by forming the ultraviolet-rays 
hardening resin 40 and the waterproofing film 42 which are a signal reading side (read-out side) and which have the 1st page of 
light-transmission nature to 30, deformation by expansion contraction of the printing ink 34 by the side of 2nd page 36 or 
protective coat 22 grade can be offset. That is, by offsetting the expansion contraction by the side of 1st page 30 and 2nd page 
36, the curvature of an optical disk 10 is prevented as much as possible. 

[0021] As thickness of the waterproofing film 42, a 300A - 600A thing is employable, for example. Preferably, if the 
waterproofing film 42 is thinner than 300A, since waterproofhess will become low, if the waterproofing film 42 is thicker than 
600A, a mechanical strength gets down and is not desirable at the point to give of being easy to **. Moreover, as for the 
thickness of transparent ultraviolet-rays hardening resin 40, it is desirable that it is the range of 6 micrometers - 12 micrometers. 
If the thickness of the ultraviolet-rays hardening resin 40 which has light-transmission nature preferably at the point which a 
protection property goes down when the thickness of ultraviolet-rays hardening resin 40 with light-transmission nature is tJiinner 
than 6 micrometers is thicker than 12 micrometers, it is not more desirable than a protective coat at the point that become thick 
and it becomes impossible to balance the force. As for the waterproofing film 42, it is desirable to adopt the matter which does 
not attenuate laser beam LT or LT1 for signal (information) read-out 15% or more, and transparent ultraviolet-rays hardening 
resin 40 is applied on it. As for the rate of a volumetric shrinkage of ultraviolet-rays hardening resin 40 and the waterproofing 
film 42 with light-transmission nature, it is desirable that desirable it is equivalent to the rate of a volumetric shrinkage of a 
protective coat 22. 

[0022] The recording surfaces L0 and LI of the optical disk 10 shown in drawing 1 and drawing 2 are the lamination optical 
disks of the so-called hierarchical type which left only the predetermined interval S of drawing 1 . On the other hand, the optical 
disk 1 00 shown in drawing 3 (H) is not a hierarchical optical disk but a usual lamination type optical disk. With the optical disk 
100 in drawing 3 , the laminating of the reflective film 1 16, a protective coat 118, and the reflective film 120 and a protective 
coat 122 is carried out to the symmetrical type about adhesives 24 to drawing 1 , the reflective film of the optical disk 10 in 
drawing 2 , and the protective coat being asymmetrically arranged through adhesives 24. 

[0023] Drawing 3 (A) shows one substrate 1 12 side, and drawing 3 (D) shows the substrate 1 14 side of another side. Drawing 3 
(B) expands and shows the portion X of drawing 3 (A), and the reflective film 1 16 is formed to the pit P of a substrate 1 12 in 
drawing 3 (B). In drawing 3 (C), the protective coat 1 18 is applied to the reflective film 1 16. This protective coat 1 18 is 
omissible depending on the case. 

[0024] On the other hand, the portion Y of the substrate 1 14 of drawing 3 (D) is expanded to drawing 3 (E), and is shown. The 
reflective film 120 is formed in the pit P of a substrate 1 14. As shown in drawing 3 (F), the protective coat 122 is applied to this 
reflective film 120. This protective coat 122 is omissible depending on the case. In drawing 3 (G), through adhesives 24, a 
substrate 112 and a substrate 1 14 are facing each other, and it has pasted up. That is, adhesives 24 opposed a protective coat 122 
and 118 grades, make and are pasted up. Printing ink 134 is applied and formed in the 2nd page 136 side by the side of the 
substrate 1 14 of an optical disk 100 in drawing 3 (H). 

[0025] On the other hand, the matter 150 with light-transmission nature which does not carry out water penetration is formed in 
the 1st page 130 side by the side of a substrate 112. The same composition as the matter 50 with the light-transmission nature 
shown in drawing 2 which does not carry out water penetration, or another composition can be used for the matter 1 50 with this 
light-transmission nature which does not carry out water penetration. For example, the ultraviolet-rays hardening resin 40 and the 
waterproofing film 42 which have the light-transmission nature shown in drawing 2 as matter 150 with light-transmission nature 
which does not carry out water penetration can constitute. And the matter 150 with the same light-transmission nature also as a 
protective coat 1 14 and printing ink 134 side which does not carry out water penetration is formed. This prevents the curvature 
of an optical disk 100. 
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[0026] Next, with reference to drawing 4 , the veneer (single board) type optical disk 200 is explained. This optical disk 200 has 
one substrate 212, and this substrate 212 is fabricated by the polycarbonate. Although the recording surface L0 and the recording 
surface LI exist in substrates 12 and 14 or a substrate 1 12,1 14 with the gestalt of each operation of drawing 2 and drawing 3 , it 
has one recording surface L3 in the optical disk 200 of drawing 4 . Pit P is formed in this recording surface L3. The portion Z of 
drawing 4 (A) is expanded and shown in drawing 4 (B). The reflective film 216 is formed to the pit P of a substrate 212. On this 
reflective film 216, the protective coat 218 is applied like drawing 4 (C). Printing ink 234 is applied on this protective coat 218. 
[0027] The matter 250 with light-transmission nature which does not carry out water penetration is formed in the 1st page 230 
side which is the signal reading side of a substrate 212 as characteristic one is shown in drawing 5 . The matter 250 with this 
light-transmission nature which does not carry out water penetration carries out the laminating of the film 42 with waterproofhess 
with light-transmission nature to ultraviolet-rays hardening resin 40 with light-transmission nature, and is constituted, as a film 
with penetrable waterproofhess - Si02 etc. - it is employable Penetrable ultraviolet-rays hardening resin 40 has a desirable 
thing with the rate of a volumetric shrinkage equivalent to a protective coat 218. The 1st page of the information on a recording 
surface L0 can be optically read in 230 by laser beam LT being irradiated by the recording surface L0 through a lens 232, and 
receiving the return light from this recording surface L0. 

[0028] As thickness of the substrate (base) in the gestalt of each operation mentioned above, a 0.6mm thing can be adopted, for 
example and the quality of the material which was excellent in a translucency like a polycarbonate is adopted. Moreover, as a 
reflective film, the quality of the materials, such as aluminum, Au, Ag, Cu, and Si, are employable, for example. As a protective 
coat, optical hardening resin like ultraviolet-rays hardening resin is employable. As printing ink 234, optical hardening resin ink 
like ultraviolet-rays hardening resin ink is employable. 

[0029] When taking the structure (not sticking a recording surface face to face) which sticks two disk substrates with the 
recording surface hierarchical in this invention, Form the film which has light-transmission nature and dampproofing in the 
readout side of an optical disk, and deformation by the cubical expansion/contraction generated in ****** from a readout side is 
prevented. By applying a resin with light-transmission nature with the rate of a volumetric shrinkage of the same grade as the 
protective coat currently furthermore used for the recording surface, the volumetric-shrinkage force generated at the time of resin 
hardening and the volumetric-shrinkage force generated at the time of hardening of the protective coat of a recording surface are 
balanced, and deformation of a disk is lessened at the same time it protects a moisture-proof film. 

[0030] Usually, about the optical disk of the single board thinner than the compact disk (tradename) used, and the optical disk of 
a lamination form whose reflective film / protective coat are not symmetrical forms, when this invention is applied, there are the 
following merits. 

(1) The degree (Skew) of camber angle at the time of manufacture can be held down to the minimum. 

(2) The increase in the degree (Skew) of camber angle produced on the disk by humidity can be suppressed. 

(3) A disk can guarantee reproduction of the information which the degree (Skew) of camber angle is settled in specification, and 
was stabilized also in all the scenes that a user uses according to the item of the above (1) and (2). 

[0031] In this invention, it is a Pre-recorded optical disk (read-out type from one side), and it is desirable to perform it as follows 
by the disk which has the storage capacity of 1- 10GB, is the single board, or turns to a recording surface, and does not make it a 
symmetrical form, but sticks a recording surface hierarchical. 

(1) Form the matter which there is light-transmission nature and does not carry out water penetration to a readout side. It is made 
not to produce a warp by preventing ****** from a readout side and preventing expansion/contraction of the disk volume by 
****** with this film. 

(2) Apply UV (ultraviolet rays) hardening resin with light-transmission nature to a readout side, make the volumetric-shrinkage 
force generated in the hardening, and the volumetric-shrinkage force generated by hardening of UV hardening resin of a 
recording surface balance to it, and make it not make it produce a warp in the substrate of a disk. 

(3) Form the matter which there is light-transmission nature and does not carry out water penetration to a readout side, apply UV 
hardening resin on it, and prevent the warp of a disk. 

[0032] In this invention, in the single board, a reflective film, a protective coat, and when printing is given further (the present 
CD etc.), it is desirable to a recording surface to perform it as follows. 

(1) Apply to this the transparent ultraviolet-rays hardening resin which has a rate of a volumetric shrinkage of the same grade as 
a protective coat in a readout side. The force in which this opposes the force which is going to curve the disk by the volumetric 
shrinkage of the protective coat of a recording surface is generated, balance is maintained, and it prevents from curving a disk. 

(2) Since water penetration of the reflective film will hardly be carried out although a substrate is expanded / contracted by 
****** if the material which has hygroscopicity in a disk substrate is used, a disk curves to convex in the transient which **** at 
the transient of moisture absorption from the state where curved the recording surface inside at the concave and the substrate 
absorbed moisture. In order to prevent ****** of this substrate, the matter which waterproofhess is [ matter ] in a reading side 
and does not attenuate read-out light 1 5% or more is formed. 

(3) Suppress to the rninimum making a disk generate a warp by forming the matter which waterproofhess is [ matter ] in a 
read-out side and does not make it decrease read-out light 15% or more, preventing ****** of a substrate by applying transparent 
ultraviolet-rays hardening resin on it, generating the force of opposing the warp force by the volumetric shrinkage of a protective 
coat further, and maintaining balance. In above any case, since it is good if curvature is not generated, the point mentioned above 
is chosen in the range which can offset curvature by the flexural strength of a molding material, and the generating degree of the 
force by contraction of a protective coat. 

[0033] The hauling force by contraction of the protective coat 22 by the side of 2nd page 36,136,236 in the optical disk 
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10,100,200 of this invention and the hauling force in the transparent ultraviolet-rays hardening resin 40 with the 1st page of the 
light-transmission nature in 30,130,230 which does not carry out water penetration are balanced, and drawing 6 shows the 
example in the state where a substrate 10,100,200 does not generate a warp. The film (for example, Si02) 42 which drawing 7 
has [ film ] waterproofhess and does not attenuate read-out light is formed in the substrate 10,100,200. The range of the 
thickness of this film 42 is 300-600A. If thinner than 300A, waterproofhess will become low, and if thicker than 600A, a 
mechanical strength gets down, and tends to vomit and **. This film 42 shown in drawing 5 and drawing 2 is the matter which is 
not 15% or more ****** about read-out light. On this film 42, transparent ultraviolet-rays hardening resin 40 is applied, and the 
matter 50 is formed. 

[0034] By the way, this invention is not limited to the gestalt of the above-mentioned implementation. Although the example 
which piles up two substrates as a lamination type optical disk in the gestalt of operation mentioned above is shown, it can apply, 
not only this but when piling up three or more sheets. Moreover, as an information record medium of the shape of a disk of this 
invention, a magneto-optic disk etc. is included other than an optical disk. 
[0035] 

[Effect of the Invention] As explained above, according to this invention, the increase in the degree of camber angle (skew : 
Skew) produced in the information record medium of the shape of a disk by the time of manufacture or humidity can be 
suppressed. 



[Translation done.] 
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